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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

L A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicants submission filed on 8/30/2004 has been entered. 

Response to Amendment 

2. This Office action is in respond to the amendment filed in 08/30/2004. 

Specification 

3. The disclosure is objected to because of the following informalities: 
Page 5 line 6 "the interconnect 265 may include 8 differential pairs, 9 pairs for data, and 
9 pairs for address and command." should be - the interconnect 265 may include 1_8 
differential pairs, 9 pairs for data, and 9 pairs for address and command.-- . 
Appropriate correction is required. 

Claim Objections 
Claims 1, 3 is objected to because of the following informalities: 
Claim 1 lines 7-8, "a current line of data to be read out of a memory module memory 
and to load a next line of data from the memory module memory device to the data 



4. 



device 
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cache" is unclear whether both current and next lines are read out from in one of the memory 
device located in the memory module or both current and next lines are read out from the 
memory module. 

Claim 3 is objected as the same reasons set forth in claim 1 . 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title,,if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

6. Claims 1, 3, 8, 15, 16, 22, and 28-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stracovsky et al. (US PAT. 6,216,178 hereinafter Stracovsky) in view of 
Shatil et al. (US PAT. 6,278,840 hereinafter Shatil). 

Regarding claim 1, Stracovsky disclosures an apparatus, i.e., universal controller (104, 
figure lb) comprising an array of tag address storage locations (1 14, figure lb), and a command 
sequencer and serializer unit, i.e., command sequencer (1 16, figure lb) coupled to the array of 
tag address storage locations, the command sequencer and serializer is coupled to memory 
module (108, figure lb) to perform the memory transactions requested by the host processor(s) 
(102, figure lb), a command sequencer cause a single command, i.e., universal command (200, 
figure 2a) having a plurality of segments, i.e., data fields, serialized and sequentially transmitted 
via the memory bus within a single memory access transaction (col. 6 line 50 through col. 8 line 

r 
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2 and col. 9 line 15 through col. 10 line 34). Stracovsky differs from the claimed invention in 
not specifically teaches the command sequencer and serializer unit to control a data cache 
located on a memory module via a plurality of command lines and address lines over a memory 
bus, the command sequencer and serializer unit to cause a current line of data to be read out of a 
memory module memory device to the data cache. However, Shatil teaches a computer system 
(100, figure 1) comprising a host pre-fetcher, i.e., memory controller, interacting between the 
application (112, figure 1), i.e., requestor, and the storage system (150, figure 1), i.e., memory 
module, wherein a cache (154, figure 1) is located in the storage system, in addition, the host 
pre-fetcher comprising a pre- fetch lookup process (212, figure 2) and pre-fetch database (220, 
figure 2) corresponding to the cache (154, figure 1) in the storage system, i.e., tag array look-up 
corresponding to the address in the memory module, in addition, Shatil teaches the host pre- 
fetcher in able to generate pre-fetch command based upon the request from the application (112), 
which pre-fetch the related data corresponding to the request, and stored in the cache (154) via 
the command buses (140 and 135, figure 2) and (col. 13 line 49 through col. 16 line 47 and 
figure 7). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to modify the memory controller of Stracovsky in having the 
command sequencer and serializer unit to control a data cache located on a memory module via a 
plurality of command lines and address lines over a memory bus, the command sequencer and 
serializer unit to cause a current line of data to be read out of a memory module memory device 
to the data cache, as per teaching by Shatil, because it eliminates conventional cache 
management problems such as caching delay, caching unnecessary data and problems do to file 
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fragmentation, and significantly increase the optimal use of cache memory systems within data 
storage systems which thereby increases overall data storage system performance. 

Regarding claim 3, Shatil disclosures the apparatus wherein the single command, i.e., 
request from application (112) comprises a read and preload command delivered to the data 
cache (154) located on the memory module (150), the read and preload command to cause the 
current line of data to be read out of the memory module memory device and to load the next 
line of data, i.e., related data, from the memory module memory device to the data cache (col. 13 
line 49 through col. 16 line 47 and figure 7). 

Regarding claim 8, Stracovsky discloses a memory module (108, figure lb), comprising 
at least one memory device (device typel - device type N, figure lc), and the memory controlled 
by a memory controller, i.e., universal controller (104, figure lb) via a memory bus (220, figure 
lb), the memory controller component including an array of tag address storage locations, i.e., 
resource tags (114, figure lb). Stracovsky differs from the claimed invention in not specifically 
teaches the memory module comprising a data cache coupled to the memory device, the plurality 
of commands including a read and preload command, as a single command having a plurality of 
segments, when serialized and sequentially received from the memory controller over the 
plurality of command and address lines within a single memory access transaction, to cause a 
current line of data to be read out of the command device and to load a next line of data from the 
memory device to the data cache. However, Shatil teaches a computer system (100, figure 1) 
comprising a host pre-fetcher, i.e., memory controller, interacting between the application (112, 
figure 1), i.e., requestor, and the storage system (150, figure 1), i.e., memory module, wherein a 
cache (154, figure 1) is located in the storage system, in addition, the host pre-fetcher comprising 
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a pre-fetch lookup process (212, figure 2) and pre-fetch database (220, figure 2) corresponding to 
the cache (154, figure 1) in the storage system, i.e., tag array look-up corresponding to the 
address in the memory module, in addition, Shatil teaches the host pre-fetcher in able to generate 
pre-fetch command based upon the request from the application (112), which pre-fetch the 
related data corresponding to the request, and stored in the cache (154) via the command buses 
(140 and 135, figure 2) and (col. 13 line 49 through col. 16 line 47 and figure 7). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to modify the memory module of Stracovsky in having a data cache coupled to the 
memory device, the plurality of commands including a read and preload command, as a single 
command having a plurality of segments, when serialized and sequentially received from the 
memory controller over the plurality of command and address lines within a single memory 
access transaction, to cause a current line of data to be read out of the command device and to 
load a next line of data from the memory device to the data cache, because it eliminates 
conventional cache management problems such as caching delay, caching unnecessary data and 
problems do to file fragmentation, and significantly increase the optimal use of cache memory 
systems within data storage systems which thereby increases overall data storage system 
performance. * 

Regarding claim 15, Stracovsky discloses a system (100, figure IB) comprising a 
processor (102, figure IB), a memory controller, i.e., universal controller (104, figure IB) 
coupled to the processor via the system bus (106, figure IB) he memory controller including an 
array of tag address storage locations (114, figure IB), and command sequencer and serializer 
unit (116, figure IB) coupled to the array of tag address storage locations as defined in figure 1, a 
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memory module (108, figure IB) coupled to the memory controller via a memory bus (220, 
figure IB), the memory module including at least one memory device (device type 1 - device 
type N, figure 1C). Stracovsky differs from the claimed invention in not specifically teaches the 
memory module including a data cache coupled to the memory device, the data cache controlled 
by a plurality of commands delivered by the memory controller, one of the plurality of 
commands including a read and preload command, as a single command having a plurality of 
segments, when serialized and sequentially received from the memory controller over the 
plurality of command and address lines within a single memory access transaction to cause a 
current line of data to be read out of the memory device and to load a next line of data from the 
memory device to the data cache. However, Shatil teaches a computer system (100, figure 1) 
comprising a host pre-fetcher, i.e., memory controller, interacting between the application (112, 
figure 1), i.e., requestor, and the storage system (150, figure 1), i.e., memory module, wherein a 
cache (154, figure 1) is located in the storage system, in addition, the host pre-fetcher comprising 
a pre- fetch lookup process (212, figure 2) and pre-fetch database (220, figure 2) corresponding to 
the cache (154, figure 1) in the storage system, i.e., tag array look-up corresponding to the 
address in the memory module, in addition, Shatil teaches the host pre-fetcher in able to generate 
pre-fetch command based upon the request from the application (112), which pre-fetch the 
related data corresponding to the request, and stored in the cache (154) via the command buses 
(140 and 135, figure 2) and (col. 13 line 49 through col. 16 line 47 and figure 7). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to modify the memory module of Stracovsky in having a data cache coupled to the 
memory device, the plurality of commands including a read and preload command, as a single 
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command having a plurality of segments, when serialized and sequentially received from the 
memory controller over the plurality of command and address lines within a single memory 
access transaction, to cause a current line of data to be read out of the command device and to 
load a next line of data from the memory device to the data cache, because it eliminates 
conventional cache management problems such as caching delay, caching unnecessary data and 
problems do to file fragmentation, and significantly increase the optimal use of cache memory 
systems within data storage systems which thereby increases overall data storage system 
performance. 

Regarding claim 16, Stracovsky disclosures the system wherein the memory module 
further includes a command decoder and deserializer unit to receive command and address 
information from the memory controller, i.e., processor, the command decoder and deserializer 
unit providing control for the data cache (col. 15 line 23 through col. 26). 

Regarding claim 22, Stracovsky disclosures the system further comprising a point-to- 
point interconnect to couple the memory controller to the memory module (figure 9a). 

Regarding claims 28-29, Stracovsky disclosures the apparatus wherein each of the 
segments, i.e. command components (202-210) of the universal command received from the 
processor(s) (102, figure lb) is transmitted within one of the transfer periods over one of the 
command and address lines, a segment of the command transmitted in a last transfer period of a 
command line includes information indicating a cache hit (col. 6 line 50 through col. 8 line 2 and 
col. 9 line 16 through col. 10 line 34). 
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Regarding claim 30, Stracovsky disclosures the apparatus wherein a segment of the 
command transmitted in a last transfer period of a command line includes information 
implicating a cache way of the data cache on a memory module (col. 8 lines 3-32). 

Regarding claim 31, Stracovsky disclosures the apparatus wherein a segment of the 
command transmitted in a last transfer period of a command line includes eviction information of 
an eviction buffer of the data cache (col. 6 line 50 through col. 8 line 2 and col. 9 line 16 through 
col. 10 line 34). 

7. Claims 4-6, 11-13 and 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stracovsky et al. (US PAT. 6,216,718 hereinafter Stracovsky) and Shatil et al. (US PAT. 
6,278,840 hereinafter Shatil) further in view of Ayukawa et al. (US PAT. 6,381,671 hereinafter 
Ayukawa). 

Regarding claim 4, the combination of Stracovsky and Shatil differs from the claimed 
invention in not specifically teaches the read and pre-load command includes memory module 
destination information, cache way information, address strobe state information and cache hit 
information. However Ayukawa teaches such (col. 3 lines 21-33 and col. 1 1 line 50 through col. 
12 line 43). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to modify the system of the combination of Stracovsky and Shatil 
in having the read and pre-load command including memory module destination information, 
way information, address strobe state information and cache hit information, as per teaching by 
the system of Aynkawa, because it enhances the hit ratio of the sense amplifier cache by next 
address self-prefetching, and enhances the speed of first access to a multi-bank memory. 
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Regarding claim 5, Ayukawa discloses the read and preload command further includes 
column address information and memory device bank information (col. 3 lines 21-33 and col. 1 1 
line 50 through col. 12 line 43). 

Regarding claim 6, Ayukawa discloses the read and preload command information 
delivered over four transfer periods within a single memory access ransaction, i.e., 6 to 8 clock 
cycles (figure 6 and 7 and col. 13 line 47 through col. 15 line 4). 

Regarding claim 1 1, the limitations of the claim are rejected as the same reasons set forth 
in claim 4. 

Regarding claim 12, the limitations of the claim are rejected as the same reasons set forth 
in claim 5. 

Regarding claim 13, the limitations of the claim are rejected as the same reasons set forth 
in claim 6. 

Regarding claim 18, the limitations of the claim are rejected as the same reasons set forth 
in claim 4. 

Regarding claim 19, the limitations of the claim are rejected as the same reasons set forth 
in claim 5. 

Regarding claim 20, the limitations of the claim are rejected as the same reasons set forth 
in claim 6. 



» 
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Allowable Subject Matter 



8. Claims 7, 14, 21 and 32-36 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zhuo H Li whose telephone number is 571-272-4183. The 
examiner can normally be reached on Tue-Fri 8:00 a.m. to 5:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

1 0. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Zhuo Li 

Patent Examiner 
Art Unit 2186 





